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About this Document : 

The 2013 St. Louis River Area of Concern (SLRAOC) Remedial Action Plan (RAP, hereinafter 2013 RAP 

Update) forms the basis of this 2022 RAP. The 2013 RAP Update was produced by LimnoTech (MPCA and 

WDNR, 2013), under contract to the Minnesota Pollution Control Agency and was funded by a United 

States Environmental Protection Agency (USEPA) Great Lakes Restoration Initiative (GLRI) grant (Federal 

grant no. GL00E00556) and associated Minnesota and Wisconsin GLRI capacity funding. Many 

organizations and individuals participated in a variety of ways as collaborators to the 2013 RAP Update, 

which is updated annually by the SLRAOC Coordinators and leaders. The collaborating agencies include 

the Minnesota Pollution Control Agency (MPCA), the Minnesota Department of Natural Resources 

(MNDNR), the Wisconsin Department of Natural Resources (WDNR), and the Fond du Lac Band of Lake 

Superior Chippewa (FdL)Σ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ !h/Ωǎ ŘŜǎƛƎƴŀǘŜŘ /ƛǘƛȊŜƴ !ction Committee (CAC), the St. Louis 

River Alliance (SLRA). 

The annual update is provided for review and comment to the organizations and individuals 

participating in the RAP process. A draft redlined version of the RAP, showing changes made for the 

most recent federal fiscal year (FFY), is open for stakeholder and partner input for a two-week period. 

AOC Coordinators review and address the stakeholder and partner input before finalizing the RAP 

update and submitting it to the USEPA ς Great Lakes National Program Office (GLNPO). This 2022 RAP is 

the result of updates to the 2021 RAP and is current as of the federal fiscal year 2022 (October 1, 2021 ς 

September 30, 2022). 

Individuals critical to the strategic direction and implementation of the RAP are listed below.  Many 

others, too numerous to list here, ƘŀǾŜ ƳŀŘŜ ƛƳǇƻǊǘŀƴǘ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ ǘƘƛǎ ȅŜŀǊΩǎ ǇǊƻƎǊŜǎǎ ōȅ 

providing technical guidance, administrative support, stakeholder input, and more.  A list of current 

Beneficial Use Impairment (BUI) Technical Team members can be found in Section 4.  

St. Louis River AOC Coordinators 
Rick Gitar - Fond du Lac  
Barb Huberty - MPCA 
Melissa Sjolund - MNDNR  
Matt Steiger - WDNR 
 
St. Louis River AOC Leaders 
Pam Anderson - MPCA   
Wayne DuPuis- Fond du Lac 
Cherie Hagen ς WDNR 
Darrell Schindler ς MNDNR 
Neil Vanderbosch, MNDNR 
 
 
 
 
 

2022 Management Action leads 
Dan Breneman ς MPCA  
Joe Graham ς WDNR 
Joel Hoffman ς USEPA 
Tom Howes ς FdL 
Meaghan Kern ς USEPA   
LaRae Lehto ς MPCA  
Brad Leick ς MPCA 
Mark Loomis ς USEPA  
Ben Nicklay ς MNDNR 
Caitie Nigrelli ς USEPA  
Diane Packett ς WDNR 
Daryl Peterson ς MLT 
Jeramy Pinkerton ς MNDNR  
Steve Schoff ς MPCA  
Sarah Yost ς MPCA  
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St. Louis River AOC Coordination and Outreach 
Assistance  
Kendra Axness ς WDNR  
Kris Eilers ς SLRA 
Dara Fillmore ς WDNR 
Leah Medley ς USEPA 
Steve Mikkelson ς MPCA  
Susan Tesarik - WDNR  
Cheri Zeppelin ς MNDNR 

 
The 2013 RAP Update, its appendices, and the 2022 RAP can be found on the following web sites:   

¶ Minnesota Pollution Control Agency (https://www.pca.state.mn.us/air-water-land-
climate/cleaning-up-the-st-louis-river)Error! Hyperlink reference not valid.  

¶ Wisconsin Department of Natural Resources 
(https://dnr.wisconsin.gov/topic/GreatLakes/StLouis.html) 

 

Disclaimer 

The Great Lakes Water Quality Agreement (GLWQA) is a non-regulatory agreement between the United 
States and Canada and criteria developed under its auspices are non-regulatory.  The management 
actions identified in this document are designed to meet beneficial use impairment (BUI) delisting 
targets specifically established for the SLRAOC and are not subject to enforcement or regulatory actions. 
 
The management actions identified in RAPs are a prioritized list of management actions that are directly 

related to BUI removal as outlined in the RAP; however, the list of management actions is adaptive and 

changes are outlined in the annual RAP updates. For BUI removal purposes, management actions are 

considered complete when substantial completion of construction is reached.  Long-term monitoring, 

maintenance, and continuing obligations may be needed at some sites, but will not restrict BUI removal. 

http://www.pca.state.mn.us/fhcuwfr
http://dnr.wi.gov/topic/greatlakes/st.louis.html
https://dnr.wisconsin.gov/topic/GreatLakes/StLouis.html
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$ÅÆÉÎÉÔÉÏÎÓ 

Area of Concern (AOC) 

Defined by Annex 1 of the US-Canada GLWQA as amended in 2012: 

Geographic area where significant impairment of beneficial uses has occurred as a result of human 

activities at the local level. 

The goal of the AOC program is to improve these areas so they are no more environmentally degraded 

than other comparable areas of the Great Lakes.  When that improvement has been reached, the AOC 

Ŏŀƴ ōŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ƭƛǎǘ ƻŦ !h/ǎΣ ƻǊ άŘŜƭƛǎǘŜŘΦέ 

 

Beneficial Use Impairment (BUI) 

A "beneficial use" is any way that a water body provides benefits for humans, aquatic life, and wildlife 

(for example, providing fish that are safe to eat). If the beneficial use is unavailable due to 

environmental problems (for example, if it is unsafe to eat the fish because of contamination) then that 

use is impaired.  The International Joint Commission (IJC) provided a list of 14 possible beneficial use 

impairments in the 1987 GLWQA amendment. Nine BUIs apply to the SLRAOC. 

 

Delisting Target 

Specific goals and objectives established for BUIs, with measurable indicators to track progress and 

determine when BUIs can be removed and AOC delisting can occur.  Targets are locally derived. 

 

Remedial Action Plan (RAP) 

According to the US-Canada GLWQA 2012 amendmentΣ ŀ w!t ƛǎ ŀ ŘƻŎǳƳŜƴǘ ǘƘŀǘ ǇǊƻǾƛŘŜǎ άŀ ǎȅǎǘŜƳŀǘƛŎ 

and comprehensive ecosystem approach to restoring and protecting beneficial uses in Areas of 

/ƻƴŎŜǊƴΧέ  RAPs are required by the GLWQA, which specifies that the Parties shall cooperate with State 

and Provincial Governments to periodically update and implement them for each AOC. Stages in RAP 

development (i.e., Stages I, II, and III) have been consolidated into one inclusive RAP process.  

 

An annual RAP update for the SLRAOC will be led by MPCA and WDNR by amending the most recent RAP 

to incorporate BUI progress and changes that may occur. The RAP will be labeled with the year it has 

been updated and will be posted online.  

 

 

 

 

 

 

 

 

 



St. Louis River AOC 2022 Remedial Action Plan          
  
        

xi 

$ÅÆÉÎÉÔÉÏÎÓȟ ÃÏÎÔÉÎÕÅÄ 

Remediation 

For the SLRAOC, remediation means the actions taken to address beneficial use impairments associated 

with sediments containing toxic or bio-accumulative contaminants.  Remediation includes actions taken 

to control, minimize, restore or eliminate potential or actual ecological and human health risks from 

exposure to contaminants. Underwater sediments are the primary driver because beneficial use 

impairments in the SLRAOC are associated with contaminated sediments. However, other media such as 

soil, groundwater, and surface water can also be remediated, either directly or indirectly.  Examples 

include, but are not limited to, monitored natural recovery, removal (dredging), capping, in-situ 

stabilization, treatment, and disposal. 

St. Louis River Alliance (SLRA) 

The SLR citizen advisory committee was formed in 1989.  It was incorporated as the citizen action 

committee (CAC) and as a 501(c)3 nonprofit organization in 1996 and has been doing business as the St. 

Louis River Alliance (SLRA) since 2009. The Alliance serves as the citizensΩ ŀŘvisory committee for the 

SLRAOC.  The SLRA Vision is: άWe envision a clean and healthy St. Louis River with a thriving ecology, 

ŜŎƻƴƻƳȅΣ ŀƴŘ ŎƻƳƳǳƴƛǘȅΦέ The SLRA Mission is: ά¢ƘŜ {ǘΦ [ƻǳƛǎ wƛǾŜǊ !ƭƭƛŀƴŎŜ ƛǎ ŀ ƳŜƳōŜǊǎƘƛǇ 

organization committed to supporting the resiliency of the St. Louis River. As river stewards, we are the 

ǾƻƛŎŜ ƻŦ ǘƘŜ ǊƛǾŜǊΣ ǿƻǊƪƛƴƎ ǘƻƎŜǘƘŜǊ ǘƻ ǇǊƻǘŜŎǘΣ ǊŜǎǘƻǊŜ ŀƴŘ ŜƴƘŀƴŎŜ ǘƘŜ {ǘΦ [ƻǳƛǎ wƛǾŜǊΦέ  

  



St. Louis River AOC 2022 Remedial Action Plan                           Executive Summary 
        

ES-1 

%ØÅÃÕÔÉÖÅ 3ÕÍÍÁÒÙ 

Background  

This St. Louis River Area of Concern (SLRAOC) 2022 Remedial Action Plan (RAP) presents a 

comprehensive plan outlining management actions necessary for removing each of the remaining 

beneficial use impairments (BUIs). A goal of delisting the SLRAOC by 2025 was established by the state 

RAP implementing agencies in 2013. As implementation progress has been made, the complexity of the 

management actions has become more apparent. The current goal is to complete the construction 

projects in 2026, with remaining BUI removal and delisting to follow. AOCs do not have a regulatory 

deadline for delisting. 

The SLRAOC made substantial progress toward setting clear delisting goals with the development of the 

2013 RAP Update, otherwise known as the Roadmap to Delisting. This 2022 RAP documents the 

continued progress by describing BUI status and changes to management actions and timelines over the 

last federal fiscal year (FFY). A draft redlined version of the RAP, showing changes made for the FFY, was 

open for stakeholder and partner input for a two-week period. AOC staff reviewed and addressed the 

stakeholder and partner input before finalizing the RAP update and submitting it to the US 

Environmental Protection Agency Great Lakes National Program Office (USEPA GLNPO).   

The purpose of this document is to serve as a RAP update. RAPs are required by Annex 1 of the 2012 

Great Lakes Water Quality Agreement (GLWQA). The GLWQA indicates that RAPs must include the 

following elements:  

1. Identification of beneficial use impairments and causes;  

2. Criteria for the restoration of beneficial uses that take into account local conditions and 

established in consultation with the local community;  

3. Remedial measures to be taken, including identification of entities responsible for 

implementing these measures;  

4. A summary of the implementation of remedial measures taken and the status of the 

beneficial uses; and  

5. A description of surveillance and monitoring processes to track the effectiveness of remedial 

measures and confirm restoration of beneficial uses.  

The RAP is a bi-state document produced by the AOC Coordinator Team: Fond du Lac Band of Lake 

Superior Chippewa (FdL), the Minnesota Department of Natural Resources (MNDNR), Minnesota 

Pollution Control Agency (MPCA), and the Wisconsin Department of Natural Resources (WDNR), with 

input from AOC partners and stakeholders to document the status and progress of BUI removal through 
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the completion of management actions. These management actions include on-the-ground restoration 

and remediation projects, monitoring and assessment projects, and stakeholder engagement processes. 

The SLRAOC, located on the western arm of Lake Superior and including the twin port cities of Duluth, 

Minnesota, and Superior, Wisconsin, was listed as one of 43 Great Lakes AOCs in 1987. Historical actions 

such as unregulated municipal and industrial waste disposal and unchecked land use practices, including 

dredging and filling of aquatic habitat and damaging logging and manufacturing practices, contributed to 

the complex set of issues facing the SLRAOC at the time it was listed. The Stage I RAP (MPCA and WDNR, 

1992) determined that nine of 14 possible BUIs existed in the SLRAOC including: 

BUI 1: Fish Consumption Advisories 

BUI 2: Degraded Fish and Wildlife Populations ς Submitted for removal in 2022 

BUI 3: Fish Tumors and Other Deformities ς Removed in 2019  

BUI 4: Degradation of Benthos 

BUI 5: Restrictions on Dredging 

BUI 6: Excessive Loading of Sediment and Nutrients ςRemoved in 2020 

BUI 7: Beach Closings and Body Contact Restrictions 

BUI 8: Degradation of Aesthetics ς Removed in 2014 

BUI 9: Loss of Fish and Wildlife Habitat 

All of the management actions identified in this RAP are underway or complete. As of September 30, 
2022, 51 of 80 the management actions are either complete or need no further action (63.8%). The 
remaining management actions that are in progress include: ten remediation projects, eight restoration 
ǇǊƻƧŜŎǘǎΣ ŀƴŘ ŜƭŜǾŜƴ άƻǘƘŜǊέ ǇǊƻƧŜŎǘs that encompass studies, plans, data tracking, and data 
management. The SLRAOC state RAP implementing agencies have a current goal of completing all 
construction project management actions in 2026, to be followed by completion of the remaining non-
construction management actions and delisting. Table ES-1 describes the overall status of each BUI. 
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Table ES-1. Beneficial Use Impairments Status Summary 

Beneficial Use Impairment  Status  Summary of Status and Next Steps  

Fish Consumption Advisories (BUI 1)  Impaired All four management actions are underway. Mercury and PCB sampling was conducted in 2021 to address data gaps. Data 
analysis and interpretation will be complete in 2023, after which an integrated fish mercury characterization report will be 
prepared. Management Action 1.03 recovery monitoring of fish consumption advice is planned post remediation and 
restoration project completion.   

Degraded Fish and Wildlife 
Populations (BUI 2)  

Impaired   All six of the management actions are complete. The draft removal package was available for a public input period from 3/28-
4/26/22 with a public meeting held on 4/14/22. Public comments have been reviewed and a removal package will be finalized 
and submitted to EPA in 2022.  

Fish Tumors and Deformities (BUI 3)  Removed  All three management actions are complete. This BUI was formally removed in February 2019.   

Degradation of Benthos (BUI 4)  Impaired   Post construction monitoring is the only management action in this BUI and it will occur at multiple sites.  This work has 
begun at the reference sites and at each aquatic habitat site where restoration has been completed. The post-construction 
data will be compared to the pre-construction biological data already collected and used to assess the outcomes of aquatic 
restoration projects. In 2022, 60 stations within Kingsbury Bay and Grassy Point were sampled for benthic 
macroinvertebrates to support on-going restoration effectiveness monitoring. An additional 30 aquatic macrophyte stations 
were visited within the expanded footprint of Mud Lake to support design decisions. Ninety stations were surveyed at the 
completed 21st Ave West habitat site to record where vegetation had established following construction. Draft reports were 
prepared to evaluate pre- and post-construction conditions at four of fourteen sites.     

Restrictions on Dredging (BUI 5) Impaired   Seventeen of 29 management actions are complete. The remaining 12 are underway.  Dredging and cover placement were 
completed at Ponds behind Erie Pier (5.13); site restoration will occur in 2023. The first of two years of dredging at Munger 
Landing (5.09) was completed.  Application of a pelletized activated carbon amendment at Scanlon Reservoir was completed; 
site restoration will occur in 2023.  Thomson Reservoir design is underway. Topsoil was placed on the dredged material 
obtained from IƻǿŀǊŘΩǎ .ŀȅ όрΦлнύ which was used to improve the cover on the former landfill near WI Point.   Feasibility 
study and pre-design work continued for the Oil Barge Dock Slip (5.21), Tower Avenue Slip (5.22), and General Mills Slip 
(5.23). The C Street Slip (5.03) and C. Reiss Coal/Hallett Dock 8 Slip (5.29) advanced to the design stage.  Outstanding and 
recent datasets continue to be added to GLDIVER.   BUI removal is slated for 2027. 

Excessive Loading of Nutrients and 
Sediments (BUI 6) 

Removed   All five management actions are complete. The BUI was formally removed in April 2020.  

Beach Closings and Body Contact 
(BUI 7) 

Impaired   Two management actions have been completed. TƘŜ ǊŜƳŀƛƴƛƴƎ ŦƻǳǊ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛƻƴǎ ŀǊŜ ǳƴŘŜǊǿŀȅΦ ! άƴƻ ǎǿƛƳƳƛƴƎέ 
ǎƛƎƴ ƛǎ ǎǘƛƭƭ ǇǊŜǎŜƴǘ ŀǘ ¦{ {ǘŜŜƭκ{ǇƛǊƛǘ [ŀƪŜ ǎƛǘŜ ŀƴŘ άǿŀǊƴƛƴƎέ ǎƛƎƴǎ ŀǊŜ ǎǘƛƭƭ ǇǊŜǎŜƴǘ ŀǘ /ǊŀǿŦƻǊŘ /ǊŜŜƪ ŀƴŘ aǳƴƎŜǊ [ŀƴŘƛƴƎ.  
Because sign removal is dependent on the completion of adjacent remediation projects, BUI removal is dependent on body 
contact restrictions being lifted and anticipated for 2027. 

Degradation of Aesthetics (BUI 8)  Removed All five management actions are complete. This BUI was formally removed in August of 2014.  

Loss of Fish and Wildlife Habitat  
(BUI 9)  

Impaired   Thirteen management actions are complete. The remaining eight are underway. Progress including design, funding, and 
contracting continued at many project sites that are underway. The Kingsbury Bay, Grassy Point, and 40th Ave West sites have 
been completed.  Manoomin restoration continued with 8,057 pounds seeding on 58.2 acres. Pickle Pond design was 
completed. BUI removal is slated for 2027. 
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In addition to its long list of management actions for each of the BUIs, the SLRAOC is spatially large and 

geographically complex, spanning the Minnesota and Wisconsin state line and including tribal interests. 

However, most of the management actions included in this RAP focus on: the St. Louis River below Fond 

du Lac Dam, Crawford Creek, and the Nemadji River watershed, because they represent those portions 

of the AOC most impacted by historical actions (Figure ES-1 and ES-2). The AOC boundary is described 

below. 

The AOC boundary includes the lower 39 miles of the St. Louis River, from upstream of Cloquet, 

Minnesota to its mouth at the Duluth/Superior Harbor, and that portion of the watershed; the 

Nemadji River watershed; and the western portion of Lake Superior defined on its eastern edge 

by a line drawn from the eastern HUC 12 Dutchman Creek watershed boundary in Wisconsin 

where it intersects the Lake Superior shoreline north to where the eastern HUC 12 Talmadge 

Creek watershed boundary in Minnesota intersects with the Lake Superior shoreline north to the 

intersection of the Cloquet River HUC 8. (MPCA and WDNR, 2014) 

 

Figure ES-1: St. Louis River AOC Boundary 
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Figure ES-2: Remediation and Restoration Management Action Sites in the St. Louis River AOC 
 (Revised November 2022)  

 
Pre-2013 Actions to Support Delisting 

Significant work was done in the AOC between 1978 and publication of the 2013 RAP Update on 

infrastructure upgrades, habitat restoration projects, and protection efforts, as follows:  

¶ Infrastructure Upgrades: 

o Creation and expansion of the Western Lake Superior Sanitary District (WLSSD) 

o Upgrades to the City of Superior wastewater treatment plant  

o Municipal efforts to control inflow and infiltration to prevent wet weather overflows 

¶ Habitat Restoration and Remediation Projects: 

o Sturgeon stocking and spawning habitat restoration in the St. Louis River, followed by 

young-of-the year observations 

o Restoration of Tallas Island at the mouth of Knowlton Creek 

o Piping Plover habitat enhancement, maintenance, monitoring and outreach at 

Wisconsin Point and Schafer Beach 
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o Clough Island conifer restoration, invasive species control, and aquatic/terrestrial 

condition assessment   

o Baseline sampling, surveys, or studies of benthic macroinvertebrates, avian species, 

aquatic plants, and contaminant bioavailability  

¶ Protection Efforts: 

o Protection of Clough Island 

o Protection of 6,500 acres of geologically sensitive habitat in the St. Louis/Red River 

Streambank Protection Area 

o Protection of more than 4,500 acres in two Wisconsin State Natural Areas within the 

Pokegama River watershed 

This early work supports BUI removals, but does not fully address legacy sediment contamination and 

lost habitat, which remain significant stressors to ecosystem health of the St. Louis River estuary (SLRE).  

These deficiencies are addressed in the 2013 RAP Update and subsequent updates.  

BUI Removal and Timelines  

Completed and anticipated BUI removal dates are listed in Table ES-2.  As can be seen below, BUI 8 was 

removed in 2014, BUI 3 was removed in 2019, and BUI 6 was removed in 2020. BUI 2 will be submitted 

for removal in 2022. .¦LΩǎ рΣ тΣ ŀƴŘ ф are slated for 2027 ŀƴŘ .¦LΩǎ п ŀƴŘ м ǿƛƭƭ Ŧƻƭƭƻǿ ǘƘŜǊŜŀŦǘŜǊΣ along 

with delisting.   

Table ES-2: Anticipated BUI Removal Timelines 

BUI Removal Timeline  
(calendar years) 

2014 2019 2020 2022 2023 2027 2028 2029 2030 

Degradation of Aesthetics (BUI 8) ã         
Fish Tumors and Deformities (BUI 3) 

 ã        

Excessive Loading of Sediment & 
Nutrients (BUI 6) 

  ã       

Degraded Fish and Wildlife Populations 
(BUI 2) 

    ǒ     

Beach Closings and Body Contact 
Restrictions (BUI 7) 

     ǒ    

Restrictions on Dredging (BUI 5) 
     ǒ    

 Loss of Fish and Wildlife Habitat (BUI 9) 
     ǒ    

Degradation of Benthos (BUI 4) 
      ǒ   

 Fish Consumption Advisories (BUI 1) 
       ǒ  

Stakeholder Engagement  

Stakeholder engagement has been and will continue to be a priority in the SLRAOC. It is not described 

for each BUI unless a specific management action or need has been identified. An extensive stakeholder 
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process was undertaken during BUI Blueprint and 2013 RAP Update development. Stakeholder outreach 

for the rollout of the 2013 RAP Update was coordinated with the assistance of the SLRA. In addition, the 

2013 RAP Update was presented to city and county governments in Minnesota and Wisconsin, the Fond 

du Lac Band of Lake Superior Chippewa (FdL), and the area business community by AOC coordinators 

and SLRA staff. It is the intention of the SLRAOC staff to continue to reach out to these organizations 

periodically and when input is needed on significant items.  An SLRAOC update is also part of the annual 

St. Louis River Summit where SLRAOC staff have the opportunity to reach citizens, resource managers, 

and university and research staff.  An annual SLRAOC update is also part of the annual Celebration of 

Progress event.  The SLRAOC-Wide Communication Plan is reviewed each year and updated as needed.   

SLRAOC information is also made available through GovDelivery notifications from MN and WI agencies 

and press releases by the state agencies and USEPA. Each agency and SLRA maintain websites with 

SLRAOC information. Multiple organizations (e.g., the City of Duluth, the SLRA, the Lake Superior 

National Estuarine Research Reserve, neighborhood groups, etc.) host events related to the St. Louis 

River at which Coordinators and staff participate to answer questions about the SLRAOC. 

A stakeholder input opportunity is a part of the annual RAP update process. The list of stakeholders 

compiled during development of the 2013 RAP Update is kept up to date by SLRAOC staff as the primary 

list of partners, agencies, and citizens. Stakeholders are notified of the annual RAP update and given a 

chance to review and comment on the RAP. Additional public input opportunities also often exist at 

different stages of remediation and restoration projects:  feasibility study/preferred alternatives, 

permitting, environmental review, design, and for BUI removal. For especially complex, multi-year 

projects, the USEPA establishes outreach teams to help disseminate project information. 

Getting There  

Initial cost estimates made during the 2013 RAP Update for implementation of the w!tΩǎ management 

actions were in the range of $300-$400M. In addition to adequate financial support for the management 

actions, the 2013 RAP Update acknowledged that agency support from USEPA for SLRAOC staff at 

MPCA, WDNR, MNDNR, and FdL is crucial for successful RAP implementation and management, BUI 

removal, and ultimate SLRAOC delisting. Completion of the management actions identified in the RAP 

requires sustained program staff over the long term without interruption. As each construction project 

is completed, its actual costs are tabulated. These will eventually be tallied to determine a more 

accurate cost of the SLRAOC Program. 
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This section presents the St. Louis River Area of Concern (SLRAOC) Delisting Roadmap (Roadmap), which 

was initially prepared in the 2013 Remedial Action Plan (RAP) Update. For details on the history of 

actions leading to the development of the 2013 RAP Update and subsequent annual RAPs, see Section 4.  

Section 1 is organized in the following subsections: 

¶ Overview of the AOC Roadmap: provides readers with a concise summary of management 
actions and timelines and describes the organization, contents, and format of the Roadmap.  

¶ Roadmap Organization: explains how the overall AOC and individual BUI Roadmaps are 

organized. 

¶ Sediment Characterization: describes the sediment characterization work completed to support 

the Beneficial Use Impairment (BUI) removal strategies. 

¶ Individual BUI Roadmaps: describe the rational for listing, removal target and strategy, 

management actions and status, removal timeline, and issues affecting progress for each of the 

nine BUIs. 

Overview of the Roadmap  

The BUI information contained in this section was originally developed based on information in the BUI 

Blueprints developed by the extensive list of stakeholders as described in Section 3. Using the Blueprints 

as a basis, AOC coordinators and leaders refined the BUI removal target interpretations, articulated BUI 

removal strategies, and developed the management actions needed to achieve removal of each BUI.  

The removal strategies and management actions selected for the 2013 RAP update were intended to 

represent the remaining work that is necessary to delist the AOC. Significant work contributing to BUI 

removal was done in the SLRAOC between 1978 and the publication of the 2013 RAP Update on 

infrastructure upgrades, habitat restoration projects, and protection efforts, as follows:  

¶ Infrastructure Upgrades: 
o Creation and expansion of the Western Lake Superior Sanitary District (WLSSD) 

o Upgrades to the City of Superior wastewater treatment plant  

o Municipal efforts to control inflow and infiltration to prevent wet weather overflows 

¶ Habitat Restoration and Remediation Projects 

o Sturgeon stocking and spawning habitat restoration in the St. Louis River, followed by 

young-of-the year observations 

o Restoration of Tallas Island at the mouth of Knowlton Creek 

o Piping Plover habitat enhancement, maintenance, monitoring and outreach at 

Wisconsin Point and Schafer Beach 

o Clough Island conifer restoration, invasive species control, and aquatic/terrestrial 

condition assessment   

o Baseline sampling, surveys, or studies of benthic macroinvertebrates, avian species, 

aquatic plants, and contaminant bioavailability  
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¶ Protection Efforts: 

o Protection of Clough Island 

o Protection of 6,500 acres of geologically sensitive habitat in the St. Louis/Red River 

Streambank Protection Area 

o Protection of more than 4,500 acres in two Wisconsin State Natural Areas within the 

Pokegama River watershed 

This early work will support BUI removals.  The SLRAOC Coordinators recognize that the RAP is a tool for 

management and must be adaptive as information becomes available and management actions are 

completed. Completion status and progress of management actions are updated annually in the RAP. 

The primary focus of the remaining άƻƴ ǘƘŜ ƎǊƻǳƴŘέ management actions is remediation of 

contaminated sediments and habitat restoration. Toxics contamination in the AOC contributes directly 

or indirectly to eight of the nine BUIs (BUI 6: Excess Loading of Sediment and Nutrients is the exception). 

Remediation of contaminated sediments may occur as separate projects or in association with some 

AOC restoration efforts, depending on the ecological or human health thresholds. Approximately 3,400 

acres of aquatic habitat is estimated to have been lost over time in the St. Louis River Estuary (SLRE, 

Hollenhorst et al., 2013). Restoration sites were selected based on a goal to restore 50% of this lost 

habitat. Remediation and restoration site locations are shown in Figure ES-2 and Figure 5. 

A list of management actions necessary to achieve removal is provided for each BUI. The tables include 

dates for completion of each identified management action. As of September 30, 2022, 51 of the 80 

management actions are either complete or need no further action (63.8%).  Based on these lists, 

anticipated BUI removal timelines are shown in Table 1.  Once all the BUIs are removed, the 

implementing agencies will initiate the delisting process.  

 
Table 1: Anticipated BUI Removal Timelines 

BUI Removal Timeline  
(calendar years) 

2014 2019 2020 2022 2023 2027 2028 2029 2030 

Degradation of Aesthetics (BUI 8) ã         

Fish Tumors and Deformities (BUI 3) 
 ã        

Excessive Loading of Sediment & 
Nutrients (BUI 6) 

  ã       

Degraded Fish and Wildlife Populations 
(BUI 2) 

    ǒ     

Beach Closings and Body Contact 
Restrictions (BUI 7) 

     ǒ    

Restrictions on Dredging (BUI 5) 
     ǒ    

 Loss of Fish and Wildlife Habitat (BUI 9) 
     ǒ    

Degradation of Benthos (BUI 4) 
      ǒ   

 Fish Consumption Advisories (BUI 1) 
       ǒ  
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Extent of the AOC Program 

There is an important distinction between the federal AOC program administered by states and other 

program authorities that state and federal environmental, natural resource, and health agencies may 

have. The AOC program addresses άƭŜƎŀŎȅέ ƛǎǎǳŜǎ ƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻōƭŜƳǎ ǘƘŀǘ ǿŜǊŜ ƪƴƻǿƴ ǘƻ ŎŀǳǎŜ 

ecosystem impairments at the time of the 1987 AOC designation and that largely occurred before 

modern environmental regulations were in place. Legacy issues significantly impact geographically-

defined sites rather than regional-scale stressors. For the SLRAOC, examples of legacy issues resulted 

from over 100 years of unregulated disposal of industrial and municipal waste, dredging and filling of 

the estuary, wood waste deposited in the river and logging of the entire region that exacerbated erosion 

and sedimentation problems. The Clean Water Act (CWA), passed in 1972, and other environmental 

regulations have been implemented to protect the environment from these types of large-scale 

problemsΦ ¢ƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ !h/ ǇǊƻƎǊŀƳ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ άƳƻŘŜǊƴέ ƛǎǎǳŜǎ ǘƘŀǘ ŀǊŜ ƴƻǿ ŀŘŘǊŜǎǎŜŘ ōȅ 

many existing natural resources program authorities managed by a variety of state and federal agencies. 

Some examples of modern issues are: contaminants of emerging concern, water-related climate change 

impacts, non-compliance of point source permits, and impairments identified and regulated under the 

CWA.  

The same environmental and natural resource agencies that implemented the SLRAOC Program will 

address ongoing issues after the Program has ended, but under different program authorities.  This will 

include long-term monitoring and maintenance of remediation and habitat projects, species 

management, and regulatory enforcement (Figure 1). Additional description of the SLRAOC background 

and history can be found in Section 4. 

 

Figure 1: The program scope of the St. Louis River Area of Concern 
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Several efforts are underway that are not RAP management actions, but that will support BUI removal 

and eventual delisting, including: 

¶ Updating bathymetry readings at completed SLRAOC project locations 

¶ Obtaining funds from other sources to continue improvements within the boundaries of the 

SLRAOC.  Examples of non-AOC funding sources include:  

o D[wLΩǎ CƻŎǳǎ !ǊŜŀǎ н όƛƴǾŀǎƛǾŜ ǎǇŜcies), 3 (non-point source pollution impacts on 

nearshore health) & 4 (habitats and species)  

o aƛƴƴŜǎƻǘŀΩǎ /ƭŜŀƴ ²ŀǘŜǊ CǳƴŘ ŀƴŘ hǳǘŘƻƻǊ IŜǊƛǘŀƎŜ CǳƴŘ 

o Minnesota and Wisconsin Coastal Program grants 

o Natural Resources Damages Assessment trusts 

o bh!!Ωǎ /ƻŀǎǘŀƭ Iabitat Restoration and Resilience grants  

Examples of restoration work already started outside the AOC program include: hemi-marsh 

establishment and shoreline softening at Grassy Point, Lower Knowlton Creek fish passage 

improvements, and hemi-marsh establishment in Allouez Bay. Seeking non-AOC funds will 

continue after delisting. 

¶ Sharing SLRAOC information with local units of government to ensure protection of SLRAOC 

investments. 

¶ Utilizing designated GLRI funding to improve environmental justice and climate resilience. 

Additionally, longer-term efforts are underway that will continue after the AOC is delisted. These efforts 

continue making environmental improvements within the boundaries of the AOC and beyond the scope 

of the AOC goals. SLRAOC team members have participated in each of these forward-looking efforts to 

help ensure a smooth transition between the AOC Program and future initiatives. Examples include: 

 

¶ Data and document system development and utilization so that SLRAOC information continues 

to be accessible to the public, researchers, and program managers. 

¶ Lake Superior Headwaters Sustainability Partnership development and implementation by the 

partners entering into a memorandum of understanding, the: City of Duluth, City of Superior, 

FdL, MNDNR, MPCA, and WDNR 

¶ Lake Superior Lakewide Action and Management Plan implementation by MNDNR, MPCA, and 

WDNR 

¶ [ŀƪŜ {ǳǇŜǊƛƻǊ bŀǘƛƻƴŀƭ 9ǎǘǳŀǊƛƴŜ wŜǎŜŀǊŎƘ wŜǎŜǊǾŜΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ƭƻƴƎ-term monitoring 

strategy for the St. Louis River Estuary 

¶ Long-Term Monitoring and Maintenance Plan implementation for certain SLRAOC project sites 

by MNDNR, MPCA, WDNR, and private partners required to do so under the Superfund 

program.  

¶ Lower St. Louis River Habitat Plan update by the Habitat Work Group 

¶ Natural Resources Management Program Plan implementation by the City of Duluth 

¶ Regulated Navigation Area rule development and implementation by the US Coast Guard 

¶ St. Louis River Estuary National Water Trail Master Plan implementation by SLRA and associated 

stakeholders 
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¶ St. Louis River Natural Area Management Plan implementation by the City of Duluth 

¶ St. Louis River Restoration Initiative implementation by the MNDNR 

¶ Waabizheshikana (Marten Trail) Interpretive Plan implementation by the City of Duluth 

¶ Wild Rice Management Plan Update implementation by the 1854 Treaty Authority, FdL, 

MNDNR, SLRA, and WDNR 

¶ St. Louis River One Watershed One Plan implementation by Soil and Water Conservation 

Districts 

 

Best professional judgment, based on information available in 2013, indicated that contractual costs for 

implementation of the BUI removal strategies and associated management actions included in the RAP 

could range from $300-$400M. It is important to note that these are estimated funds needed to 

implement management actions identified in 2013 and do not include pre-2013 costs already expended 

on the significant efforts already made towards AOC delisting. As construction projects are completed, 

actual costs are proving to be significantly higher than the 2013 estimates and will be tracked and 

summarized in BUI removal and delisting documents.  

Roadmap Organization  

The Roadmap is organized into ten sections, including a section on sediment characterization followed 

by nine individual BUI roadmaps.  

The sediment characterization section describes the work done by the Minnesota Pollution Control 

Agency (MPCA) and the Wisconsin Department of Natural Resources (WDNR) to evaluate sediment 

contaminant levels across the SLRAOC based on data contained in the SLRAOC Data System. This section 

also describes additional sediment characterization needs identified by MPCA and WDNR that are 

necessary to support the removal strategies and management actions described in this RAP update. 

The individual BUI roadmaps include the following sections: 

¶ Rationale for Listing ς The rationale for listing, as stated in the Stage I RAP. 

¶ BUI Removal Target ς The complete BUI removal targets (MPCA and WDNR, 2011).  They 

include definitions of terms, objectives, and interpretations of the BUI. Defining measurable and 

achievable removal targets for each BUI is emphasized. BUI 2 contains removal objectives that 

are specific to certain fish and wildlife populations. 

¶ BUI Removal Strategy ς The strategy developed to meet the BUI removal target is based on the 

BUI removal objectives and interpretations of the removal target. Major steps necessary to 

reach the BUI removal target are described. 

¶ BUI Summary of Key Management Actions, Current Status, and Actions Still Needed ςA current 

summary of management action status and any BUI decisions, along with a table of 

management actions still needing completion to achieve BUI removal. Management actions 
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included for each BUI stem from the BUI Blueprints, as refined during RAP updates, and reflect 

their measurable contribution to BUI removal. Details for each management action include: 

­  Project number:  a unique number given to a project 

­  Project name 

­  Project description: a brief description of the project intent 

­  In-house/contractual: indication of who will conduct the work 

­  Date to be completed 

¶ Anticipated Timeline to Remove BUI ςThe year in which the BUI is anticipated to be removed, 

based on successful completion of the BUI removal strategies and management actions. 

¶ Issues Affecting Progress - Issues that may delay BUI removal (e.g., management actions, 

targets, funding) and what is being done to address the issue(s). 

The date management actions will be completed and the anticipate timeline to remove the BUIs are 

reviewed and adjusted each year to accommodate changes in project schedules. 

Sediment Characterization  

Legacy toxics contamination in the SLRAOC contributes directly or indirectly to eight of the nine BUIs. 

This section describes the sediment characterization work conducted in the SLRAOC to provide 

information for the development of management actions that support BUI removal strategies and to 

define where additional sediment contaminant sampling is needed.  

To support development of the 2013 RAP Update, MPCA (with GLRI funds) sponsored an AOC-wide 

sediment characterization project in 2012 to support analysis of the sediment contaminant data 

contained in the AOC Data System (described in Section 4). The data were analyzed to provide a 

planning-level view of the status of sediment contamination across the SLRAOC. The Sediment Technical 

Team (described in Section 4), consisting of staff from MPCA and WDNR, directed the analyses and 

presentation of the data for their respective states. The AOC-wide characterization work was 

documented in the St. Louis River Area of Concern Sediment Characterization: Final Report (LimnoTech, 

2013; Appendix F). 

To establish a common framework for assessing and displaying sediment contaminant data, the SLRAOC 

was divided into sediment assessment areas (SAAs). Each SAA was given an individual number and 

unique name. Maps showing the SAAs within each are provided in Appendix G of the 2013 RAP Update. 

The primary goal of the sediment characterization project was to support MPCA and WDNR staff in 

designating SAAs according to remedial action needs. The SAA remedial needs were categorized as 

follows: 

1. SAAs in need of remediation; 

2. SAAs needing further sediment contaminant sampling to determine remedial designation; 

and 

3. SAAs that may need some form of remediation before habitat restoration occurs. 
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Note: remediation and/or restoration sites can comprise multiple SAAs, each with an SAA-specific 

remedial designation.  

A color scheme was adopted for each SAA to designate what further action was needed, as given in 

Table 2. 

Table 2: Sediment Assessment Area Color Designations 

SAA Remedial 
Designation 

Definition 

Purple Remedial action complete, monitoring of effectiveness underway or 
complete. 

Red Remedial action needed. 

Red-gray Additional characterization and assessment needed to determine if remedial 
action is necessary. 

Yellow Remediation generally not warranted, but management actions must 
consider the presence of contaminants, especially bio-accumulative 
contaminants. 

Green No known contamination. No remedial actions planned. 

 

Where SAAs were in need of further sediment contaminant sampling to confirm their remedial 

designation (i.e., red-gray sites), additional samples were collected and the data evaluated by the 

respective states to determine the remedial designation. If a remedial designation of red is confirmed, 

the sites were  added to the list of remediation sites to be addressed in the RAP.  It should be noted that 

further sediment characterization may be needed at remediation or aquatic habitat restoration sites 

based on site objectives and for feasibility and design purposes. Information on supplemental sediment 

characteriztion efforts that have been or may still need to be completed is provided under the roadmap 

for BUI 5 - Restrictions on Dredging. All information from these studies and reports can be found in the 

Great Lakes Data Integration Visualization Exploration and Reporting (GLDIVER) data management 

system. 

Sediment ǎŀƳǇƭƛƴƎ ŦƻǊ aƛƴƴŜǎƻǘŀΩǎ ǊŜŘ-gray sites was completed in 2014. Sediment sampling to 

ŎƘŀǊŀŎǘŜǊƛȊŜ ²ƛǎŎƻƴǎƛƴΩǎ ǊŜŘ-gray sites was completed in 2020.  wŜƳŜŘƛŀƭ ŘŜŎƛǎƛƻƴǎ ŀǘ ²ƛǎŎƻƴǎƛƴΩǎ ǊŜŘ-

gray sites were made in 2021. There are no more sites identified as red-gray sites. 
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BUI 1: Fish Consumption Advisories  

BUI 1 Rationale for Listing   
Historically, some fish samples taken from the St. Louis River and Lake Superior exceeded levels of 

contaminants established by Minnesota and Wisconsin for the unrestricted consumption of locally-

caught fish.  Each state has issued their own fish consumption advisories for various population groups 

based on fish species and size classes.  In Wisconsin, those advisories were collectively issued for the 

presence of mercury and polychlorinated biphenyls (PCBs).  In Minnesota, the advisories were either for 

mercury or mercury plus PCBs.  At the time of AOC listing, fish tissue residues of mercury and PCBs 

exceeded the respective 0.5 mg/kg and 0.1 mg/kg standards established in the 1978 GLWQA for the 

protection of aquatic life and fish-consuming birds. 

BUI 1 Removal Target   
The Target for this BUI will be reached when: 

There are no Area of Concern-specific fish consumption advisories issued for the St. Louis 

River by the State of Minnesota or the State of Wisconsin. Tissue concentrations of 

contaminants of concern in representative samples of resident fish are not significantly 

elevated from regional background samples. (MPCA and WDNR, 2011) 

The two contaminants of concern are mercury and PCBs, as those are the reasons for current 

consumption advisories in the SLRAOC. 

Removal of the Fish Consumption BUI will be justified when: 

There are no fish consumption advisories issued for the SLRAOC concern by the State of 

Minnesota or the State of Wisconsin that are more stringent than advice given for other 

waterbodies in the region; or 

 

Tissue concentrations of contaminants of concern in representative samples of resident fish are 

not significantly different than reference samples. 

The BUI may be removed on either basis, and a different basis may apply for each contaminant of 

concern. For purposes of this BUI removal target, the ŘŜŦƛƴƛǘƛƻƴ ƻŦ άǊŜŦŜǊŜƴŎŜ ǎƛǘŜέ is as follows: 

Mercury ς Waterbody(ies) in northwest Wisconsin and/or northeast Minnesota with conditions 

(e.g., water chemistry, hydrogeomorphology) similar to that of the St. Louis River estuary 

PCBs - St. Louis River upstream of Cloquet and/or Lake Superior 

The target established for removal of this BUI is not intended to include consumption advice that may 

be established for subsistence fishing by tribal members within the St. Louis River.  
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BUI 1 Removal Strategy   
The strategy for BUI removal focuses on fish tissue concentrations (FTCs) of mercury and PCBs. The 2016 

revised strategy removed specific actions related to fish consumption advisories (FCAs).  The decision is 

based on the complications with comparing FCAs in different waterbodies and states, and the better 

likelihood of a meaningful comparison of the SLRAOC and reference site(s) using FTCs. However, if the 

Minnesota Department of Health and WDNR both revise the FCAs stating the FCA in the AOC is no more 

stringent than FCAs at a reference site similar to the SLR, BUI removal is supported. 

The strategy for BUI removal includes the management actions listed in Table 3.  Two of the 

management actions are comparisons of FTCs in the SLRAOC to a reference site(s) for PCBs (1.01) and 

mercury (1.02b). An additional management action for mercury includes studies underway that are 

assessing the contribution of legacy mercury contamination to present-day methyl-mercury residues in 

biota (1.02a).  The last action, if needed, is continued monitoring to evaluate recovery of contaminants 

in fish tissue (1.03). The strategy for removal of this BUI is as follows: 

Management Action 1.01 for PCBs 

This management action is based on three principles: 

1. The reference location is the St. Louis River upstream of Cloquet because this is upstream of 

known sources of legacy contamination. The fish species collected from each site (to the extent 

possible) include Walleye, Northern Pike, Yellow Perch, Black Crappie, Smallmouth Bass, and 

Channel Catfish. A multi-species approach is being used.  First, the fish represent multiple diet 

habits (benthic, pelagic) and trophic levels (prey fish, predators), which is necessary to diagnose 

changes throughout the food web. Second, the fish have different growth rates and longevity 

and thus will respond to remediation at different rates (for example, a relatively short-lived 

species such as Yellow Perch responds faster than Walleye, which lives much longer). Third, 

these species are common monitoring targets for contaminants and thus comparable data can 

be found for other waterbodies, which is necessary to develop an appropriate comparison with 

the reference location. 

2. FTC analysis may include PCB congeners and/or total Aroclors when needed for data comparison 

and to help identify PCB sources between a reference location and the AOC and the contribution 

of legacy PCB sources to present-day residue in biota. 

3. Remediate sites in the SLRAOC associated with PCB contaminated sediments, if necessary. Then 

use a BUI decision tree to determine if BUI removal is justified. Decision trees for this BUI have 

been developed  by the Technical Team. 

Management Action 1.02a and 1.02b for Mercury 

These management actions are based on three principles: 

1. Use existing studies underway to assess if high sediment mercury concentrations are associated 

with legacy sources and with higher than average mercury in biota. 

2. Use existing data to evaluate and select a reference location(s) and fish species for comparison 

of mercury FTCs. The reference locations for mercury should follow the reference site definition 
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above. A multi-species approach will be followed. The fish species collected from each site (to 

the extent possible) will include Walleye, Northern Pike, Yellow Perch, Black Crappie, 

Smallmouth Bass, and Channel Catfish. 

3. Remediate sites in the SLRAOC associated with legacy mercury contaminated sediments, if 

necessary. Then use a BUI decision tree to help make the determination. 

 
Management Action 1.03 for Recovery Monitoring 

This action will be informed by the results of 1.01 and 1.02, if it is determined that additional 

monitoring of fish tissue is needed outside of the routine consumption advisory monitoring.  

If fish tissue concentrations of mercury and PCBs are not in recovery as compared to reference sites, 

then identify whether non-routine monitoring is needed to inform future consumption advice. Non-

routine monitoring may include, but is not limited to, the need to monitor more frequently, sample 

fish from different habitats, gather an increased sample size, select certain fish species or test for 

different parameters for BUI removal purposes. If non-routine monitoring is needed, develop a 

monitoring program appropriate to determine whether existing routine FTCs are in recovery for 

legacy-related AOC purposes.  If FTCs are not recovering as anticipated, continue to monitor and 

study bioaccumulation in the estuary to better understand factors that are driving mercury and/or 

PCB accumulation in the system and to determine if it is AOC-related.  

BUI 1 Summary of Key Management Actions, Current Status, and Actions  Still 
Needed 
 
The status of management actions needed to remove this BUI is as follows: 

Management Action 1.01 - Study PCB fish tissue concentrations 

US Environmental Protection Agency Great Lakes Toxicology and Ecology Division (USEPA-GLTED) 

laboratory staff have been assigned to conduct a comparison between fish collected in the AOC and the 

reference location on the St. Louis River upstream of Cloquet. Fish collected in the SLRAOC and the 

reference area in 2013 and 2015 have been analyzed for PCBs. Drs. Joel Hoffman and Lawrence 

Burkhard (USEPA) have developed biota-sediment accumulation factor (BSAF) models for various fish 

species using whole fish and passive membrane devices to examine potential sediment sources of PCBs 

in fish tissue and developed a preliminary map of bioaccumulation spots for the AOC below the Fond du 

Lac dam. In 2021, a continuation of PCB work to address data gaps was undertaken by USEPA and 

WDNR. Sampling at 35 locations was completed in 2021.  Laboratory analysis of the fish tissue samples 

was completed in 2022. The model and corresponding report will not be finalized, however, until the 

laboratory results for the sediment samples are received, evaluated, and incorporated into the model, 

expected in 2023. At that time, the Technical Team will review the study and apply the 2020 PCB 

decision tree to determine next steps.   
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Management Action 1.02a - Study sources of mercury in fish tissue 

The following studies have been or are being conducted to better understand the contribution of legacy 

mercury contamination to present-day methyl-mercury residues in biota. 

Dr. Dave Krabbenhoft and Dr. Sarah Janssen, US Geological Survey (USGS) Upper Midwest Water Science 

Center, and Charles Madenjian, USGS Great Lakes Science Center, used GLRI funds to fingerprint primary 

sources of mercury (sediments, runoff, and air deposition) through stable isotopic signatures and 

compare with fish samples to provide direct and quantitative measure of the relative source 

contributions. Dr. Joel Hoffman (USEPA) and Bruce Monson (MPCA) are collaborators on this project. 

Mercury isotope analysis in fish fillets collected from the Thomson and Scanlon Reservoirs, the Ponds 

behind Erie Pier, and the Munger Landing sites were added in 2019, along with sediment core analysis 

and methyl mercury isotope work. This study, Examining historical mercury sources in the Saint Louis 

River estuary: How legacy contamination influences biological mercury levels in Great Lakes coastal 

regions was published in 2021 in the journal: Science and the Total Environment. Study findings 

identified two data gaps: (1) it is unknown whether methyl mercury in fish is from legacy industrial 

sources and how much that contributes to FCAs and (2) because an isotopic signature shift can happen 

as a result of methylation, a correction factor may be necessary to more accurately estimate the legacy 

industrial signature. In 2021, USGS continued mercury isotope work to address the data gaps. Sampling 

at 42 sites was completed in 2021. Laboratory analytical work was completed in 2022 and interpretation 

of results is underway and expected to be complete in 2023. At that time, the Technical Team will 

review the study and apply the 2020 mercury decision tree to determine next steps.   

¶ WDNR completed a project in the SLRAOC below the Fond du Lac Dam that entailed the 

development of surface area weighted means for mercury and methyl-mercury in benthic 

invertebrates (primary target: Hexagenia spp.; secondary target: isopods). The project sampled 

invertebrates at 51 randomly distributed sites, as well as 27 known mercury sediment or biota 

hot spots from previous studies. Isopods were sampled and tested for mercury at some sites 

where Hexagenia was not present.  This information documented the current Hexagenia 

population in the SLRE and contributed toward an understanding of mercury bioaccumulation in 

the SLRE food chain. A final report was posted in the WDNR SWIMS database: 

https://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=256795144  

¶ FdL, MPCA, and Minnesota Power collected water quality data and young-of-year perch mercury 

concentration data in all the Minnesota Power reservoirs in the main stems of the St. Louis River 

and Cloquet River, including two reference (non-reservoir) lakes within the watershed 

(Minnesota Power, 2018). This study provided key information regarding the relative mercury 

bioaccumulation rate in fish and methylmercury contribution of the managed reservoirs in the 

watershed. 

¶ Dr. Nathan Johnson, University of Minnesota Duluth (UMD) Civil Engineering Department, 

received funding from Minnesota Sea Grant to better understand methylmercury production 

and bioavailability in the SLRE. The researchers collected water, sediment and biota from a 

variety of locations in the estuary and analyzed them for total mercury and methylmercury. This 

https://reader.elsevier.com/reader/sd/pii/S0048969721013528?token=02E127785B9006236227A544209C25F3ADCFC4F32BA829E8DC893EDE4E62C5E56536546D20639284404990E77F198992&originRegion=us-east-1&originCreation=20210927214046
https://reader.elsevier.com/reader/sd/pii/S0048969721013528?token=02E127785B9006236227A544209C25F3ADCFC4F32BA829E8DC893EDE4E62C5E56536546D20639284404990E77F198992&originRegion=us-east-1&originCreation=20210927214046
https://reader.elsevier.com/reader/sd/pii/S0048969721013528?token=02E127785B9006236227A544209C25F3ADCFC4F32BA829E8DC893EDE4E62C5E56536546D20639284404990E77F198992&originRegion=us-east-1&originCreation=20210927214046
https://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=256795144
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work provided information to help make decisions concerning beneficial use of dredging 

materials, habitat restoration and consumption advisories. 

Management Action 1.02b ςCharacterize fish for mercury 

The mercury comparison study described in 1.02a investigated water quality, tissue & food web and 

sediment components in the following St. Louis River habitats and at the reference site. Data analysis 

and report writing was completed by USGS in 2021 and findings have been published in the journal: 

Science and the Total Environment. Examining historical mercury sources in the Saint Louis River estuary: 

How legacy contamination influences biological mercury levels in Great Lakes coastal regions. 

St. Louis River Estuary - 40 sampling locations below the Fond du Lac dam were included in the 

study. 

Bad River Reference Site - The Bad River, Honest John Lake, and Kakagon River and sloughs on 

the Bad River Reservation near Ashland, WI exhibited similar estuary-like conditions to the SLRE, 

but without legacy mercury contributions.  This site was selected as a reference location 

because of its geographic proximity and similar water quality and hydrogeomorphic conditions 

to the SLRE.  

Reservoirs ς Target fish species, prey species, and sediment were selected for collection and 

analysis in the reservoirs above the Fond du Lac dam and within the SLRAOC.  

Management Action 1.03ςRecovery Monitoring of Consumption Advice 

Fish fillets were collected from target species and areas that will be analyzed for mercury and PCBs so 

that fillet results can be compared to the BSAF results from whole fish and directly compared to FCAs. 

Analyses are on hold until the 2021 sampling results are finalized and plans are made for the next 

round(s) of FCA sampling.  

Additional, Related Work 

MPCA has initiated work to prepare a Total Maximum Daily Load (TMDL) Report for mercury in the St. 

Louis River Watershed in Minnesota.  Once completed and approved by USEPA, it will identify 

allocations for both point sources and non-point sources.  Thereafter, entities with National Pollutant 

Discharge Elimination System (NPDES) permits with then be required to meet those allocation limits 

under the authority of the CWA. This will contribute to further mercury reductions after the SLRAOC is 

delisted. 

  

https://reader.elsevier.com/reader/sd/pii/S0048969721013528?token=02E127785B9006236227A544209C25F3ADCFC4F32BA829E8DC893EDE4E62C5E56536546D20639284404990E77F198992&originRegion=us-east-1&originCreation=20210927214046
https://reader.elsevier.com/reader/sd/pii/S0048969721013528?token=02E127785B9006236227A544209C25F3ADCFC4F32BA829E8DC893EDE4E62C5E56536546D20639284404990E77F198992&originRegion=us-east-1&originCreation=20210927214046
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Table 3: Management Actions Needed to Achieve Removal of BUI 1 

Mgmt 
Action 

Project Name Project Description In-house/ 
Contractual 

Date to be 
Completed 

1.01 Study PCB Fish 
Tissue 
concentrations 

Compare fish tissue PCB 
concentrations for selected fish species 
at reference locations to fish collected in 
the AOC. 

USEPA-GLTED 
and MPCA 

2023 

1.02a Study sources of 
mercury in fish 
tissue 

Use studies underway to demonstrate a 
contribution of legacy mercury to 
present-day methyl-mercury residues in 
biota. 

GLRI funded 
projects 

(USGS, WDNR,  
MN/WI Sea 
Grant, FdL, 
MPCA, MN 

Power) 

2023 

1.02b Characterize fish 
for mercury 

Compare fish tissue mercury 
concentrations for selected fish species 
at a reference location to fish collected 
in the AOC. Include reservoirs in 
comparison. 

USEPA-GLTED 
& USGS to 

perform over 
multiple years  

2023 

1.03 Recovery 
Monitoring of 
Consumption 
Advice 

If fish tissue concentrations of Hg & 
PCBs are not in recovery as compared 
to reference sites, identify whether non-
routine monitoring is needed to inform 
consumption advice. 

In-house MPCA 
and WDNR 

(supplemental 
monitoring to be 

determined) 

 Ongoing 
through 2028 

This BUI relies on remediation of sites contaminated with mercury and PCBs. 

Anticipated Timeline to Remove BUI  1  

2022 2023 2024 2025 2026 2027 2028 2029 2030 

         

BUI 1 Issues Affecting Progress  
Initial mercury study results suggest that legacy mercury in the SLRAOC is greater than the reference 

site.  Since methylmercury is the form of mercury that moves through the food chain, additional work 

was done to determine whether methylmercury is from legacy, watershed, or precipitation sources. 

Technical Team review of USGS findings and application of the 2020 mercury decision tree will 

determine next steps.  

The SLRAOC staff will continue to work with programs, researchers, and state and tribal health 

departments to implement the removal strategy and stakeholder outreach and education. Monitoring 

FTCs is currently happening through routine state and tribal FCA monitoring. Management action 1.03 

requires FTC monitoring beyond routine FCA specifications (i.e., intervals, species, and sample sizes) as 

determined through management actions 1.01, 1.02a, and 1.02b. In the meantime, management actions 

continue to be pursued through other BUIs that will contribute to the remediation of mercury and PCBs 

in the AOC. 
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Stakeholder engagement and education will be critical for removal of this BUI. Clearly explaining how 

the SLRAOC efforts fit into the development of fish consumption advisories and the scientific basis for 

BUI removal will be important. Additionally, it will be important to explain that FCAs may remain due to 

atmospheric and watershed sources managed by other regulatory programs and addressing these 

modern sources will take actions beyond the AOC program. Coordinating BUI removal with federal, 

tribal and state entities is a priority. 

  








































































































































